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It J Biol Chem. 2004 Oct 25 [Epub ahead of print] 

The N- termini of FOG proteins define a novel 

transcriptional repression motif 

and a superf amily of transcriptional repressors. 

Lin AC, Roche RE, Wilk J, Svensson EC. 

Department of Medicine, University of Chicago, Chicago, 
IL 60S37. . . 

Members of the Friend of GATA (FOG) family of 
transcriptional co- factors are 

required for the development of both the cardiovascular 
and hematopoietic , • 

systems. FOG proteins physically interact with members 
of the GATA family of . . 

transcriptional activators and modulate their activity. 

We have previously shown 

that FOG-2 can bind to the N-terminal zinc finger of 
GATA4, and via this _ 
interaction, repress GATA4 -mediated transcriptional 
activation of various 

cardiac promoters. In this report, we further 
characterize the domain of FOG-2 

necessary for repression of GATA4 transcriptional 

activity. We show that ^ 

FOG-2 -mediated repression is not blocked by the histone 

deacetylase inhibitor • 
Tricostatin A, suggesting that POG-2's repression of 
GATA4 occurs via a histone 

deacetylase independent mechanism. N- terminal deletion 
mutants of FOG-2 revealed 

that the first 12 amino acids of FOG-2 are necessary 
for FOG-2 mediated 

repression. Fusion of these 12 amino acids to the DNA 
binding domain of GAL4 

demonstrated that this region is sufficient to mediate 
transcriptional 

repression even when recruited to a heterologous 
promoter. Single amino acid 

sxibsti tut ions within this N-terminal domain of FOG-2 
defined the critical amino 
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acid sequence as RRKQxxPxxI* Interestingly, a search of 
I the NCBI protein 

I database identified several other partially 
• characterized zinc finger 

transcriptional repressors from various vertebrate 
species that contained this 

motif at their N- terminus. Taken together, these 
; observations define a novel 

transcriptional repression motif and a superfamily of 
2inc finger 

transcriptional repressors. 

|PMID: 15507435 [PubMed - as supplied by publisher] 



2: Blood. 2004 Aug 24 [Epub ahead of print] 

Oral administration of K- 11706 inhibits GATA binding 
a c t i V i t y , enhanc e s 

hypoxia- inducible factor 1 binding activity and 
restores indicators In an in 

vivo mouse model of anemia of chronic disease. 

Nalcano Y, Tmagawa S, Matsumoto K, Stockmann Obara 
Suzuki N, Doi T, Kodama 

T, Takahashi S, Nagasawa T, Yamamoto M. 



I I 



Division of Hematology, Institute of Clinical Medicine , 
University of Tsukuba, 
Tsukuba, Japan - 

Erythropoietin (Epo) gene expression is under the 
control of hypoxia ^inducible 

factor 1 (HIF-1) , and is negatively regulated by GATA. 
Interleukin Ibeta 

(IL-lbeta) and tumor necrosis factor alpha (TNF-alpha) , 

which increase the 

binding activity of GATA and inhibit Epo promoter 
activity, are increased in 

patients with anemia of chronic disease (ACD) , We 
previously demonstrated the 

ability of K-7174 (a GATA- specif ic inhibitor) / when 
injected intraperitoneally, 
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■to improve Epo production that had been inhibited by 
jlL-lbeta or TNF-alpha 

j treatment » In the present study, we examined the 
lability both K-11706, which 

: inhibits GATA and enhances HIF-1 binding activity, and 
jK-13144, which has no 

I effect on GATA or HIF-1 binding activity, to improve 
i Epo production following 

! inhibition by IL-lbeta or TNF-alpha in Hep3B cells in 

'vitro and in an in vivo 

j mouse assay. Oral administration of K-11706 reversed 
the decreiases in hemoglobin 

and serum Epo concentrations, reticulocyte counts and 
numbers of erythroid 

colony- forming unit (CFU-E) induced by IL-lbeta or TNF- 
alpha. These results 

raise the possibility of using orally administered K- 
11706 for treating patients 
with ACD. 

PMID: 15328158 [PubMed - as supplied by piablisher] 



3: Proc Natl Acad Sci U S A. 2004 Jun 15 ; 101 (24) : 8870- 
5. Epub 2004 Jun 01, 

Modification of the erythroid transcription factor 
GATA-l by SUMO-1- 



i Collavin L, Gostissa M, Avolio f", Secco P, Ronchi A, 
i Santoro c, Del Sal 

j Laboratorio Nazionale Consorzio Interuniversitario 
I Biotecnologie, AREA Science 

i Park, Padriciano 99, 34012 Trieste, Italy, 

I 

I 

! The activity of transcription factors is tightly 
i modulated by posttranslational 

I modifications affecting stability, localization, and 
: protein-protein 

' interactions. Conjugation to SUMO is a reversible 
• posttranslational modification 
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that has been shown to regulate Important transcription 
factors involved in cell 

proliferation, differentiation, and tumor suppression. 
Here, we demonstrate that 

the erythroid transcription factor GATA-1 is sumoylated 
in vitro and in vivo and 

map the single lysine residue involved in SUMO-1 
attachment- We show that the 

nuclear RING finger protein PIASy promotes sumoylation 
of GATA-1 and 

dramatically represses its transcriptional activity. We 
present evidence that a 

nonsumoylatable GATA-1 mutant is indistinguishable from 
the WT protein in its 

ability to transactivate a reporter gene in mammalian 
cells and in its ability 

to trigger endogenous globin expression in Xenopus 
explants. These observations 

open interesting questions about the biological role of 
this posttranslational 
modification of QATA-l, 

PMID: 15173587 [PxibMed - indexed for MEDLINE] 
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1: J Biol Chem- 2004 Jun 4 ; 279 (23 ): 24007-14 . Epub 2004 
Mar 24. 

Green tea polyphenol and curcutnin inversely regulate 
human involucrin promoter 

activity via opposing effects on CCAA.T/ enhancer-binding 
protein function. 

Balasubramanian S, Eckert RL. 

Department of Physiology and Biophysics # Case Western 
Reserve University School 

of Medicine, Cleveland, Ohio 44106-4970, USA. 

Antioxidants are important candidate agents for the 
prevention of disease. 

However, the possibility that different antioxidants 
may produce opposing 

effects in tissues has not been adequately explored. We 
have reported previously 

that (-) -epigallocatechin-3-gallate (EGCG) , a green tea 
polyphenol antioxidant, 

stimulates expression of the keratinocyte 
differentiation marker, involucrin 
(hiNV) , via a Ras, MEKKl, MEK3 , p38delta signaling 
cascade (Balasubramanian, S., 

Efimova, T., and Eckert, R. L. (2002) J, Biol. Chem. 
277, 1828-1836) . We now 

show that EGCG activation of this pathway results in 
increased 

CCAAT/enhancer-binding protein (C/EBPalpha and 
C/EBPbeta) factor level and 

increased complex formation at the hINV promoter C/EBP 
DNA binding site. This 

binding is associated with increased promoter activity. 
Mutation of the hiNV 

promoter C/EBP binding site eliminates the regulation 
as does expression of 
I GADD153, a dominant -negative C/EBP factor. In contrast, 
a second antioxidant, 

curcumin, inhibits the EGCG- dependent promoter 
activation'. This is associated 
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jwith inhibition of the EGCG- dependent increase in C/EBP 
j factor level and C/EBP 

I factor binding to the hINV promoter. Curcumin also 
! inhibits the EGCG -dependent 

I increase in endogenous hINV levels. The curcumin- 
1 dependent suppression of C/EBP 

I factor level is inhibited by treatment with the 
I proteasome inhibitor MG132, 

j suggesting that the proteasome function is required for 
; curcumin action. We 

i conclude that curcumin and EGCG produce opposing 
j effects on involucrin gene 

! expression via regulation of C/EBP factor function. The 
• observation that two 

I antioxidants can produce opposite effects is an 

j important consideration in the 

! context of therapeutic antioxidant use. 

jPMID: 15044435 [PubMed - indexed for MEDLINE] 



I 

12: J Biol Chem. 2004 Apr 30 ; 279 (18) : 18851-60 . Epub 2004 
: Feb 24 . 

I 

j Inhibition of histone deacetylase activity by valproic 

j acid blocks adipogenesis . 

j 

i 
! 

I Lagace DC, Nachtigal MW. 

I Department of Pharmacology, Faculty of Medicine, 
i Dalhousie University, Halifax, 

j Nova Scotia B3H IXS, Canada. 

I 

I Adipogenesis is dependent on the sequential activation 
I of transcription factors 

: including the CCAAT/ enhancer -binding proteins (C/EBP) , 
I peroxisome 

I proliferator-activated receptor gamma (PPARgamma) , and 
: steroid regulatory 

; element-binding protein (SREBP) . We show that the mood 
. stabilizing drug valproic 

i acid (VPA; 0.5-2 mm) inhibits mouse 3T3 LI and human 
j pre adipocyte 
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differentiation, likely through its histone deacetylase 
(HDAC) inhibitory 

properties. The HDAC inhibitor trichostatin A (TSA) 
also inhibited adipogenesis , 

whereas the VPA analog valpromide, which does not 
possess HDAC inhibitory 

effects, did not prevent adipogenesis . Acute or chronic 
VPA treatment inhibited 

differentiation yet did not affect mitotic clonal 
expansion, VPA (1 mm) 

inhibited PPARgamma induced differentiation but does 
not activate a PPARgamma 

reporter gene, suggesting that it is not a PPARgamma 
ligand. VPA or TSA 

treatment reduced mRNA and protein levels of PPARgamma 
and SREBPla. tSA reduced 

C/EBPalpha mRNA and protein levels, whereas VPA only 
produced a decrease in 

C/EBPalpha protein expression. Overall our results 
highlight a role for HDAC 

activity in adipogenesis that can be blocked by 
treatment with VPA. 

PMID: 1498535B [PubMed - indexed for MEDLINE] 



3: Proc Natl Acad Sci USA. 2004 Jan 6 / 101 (1) :43-7 . 
Epub 2003 Dec 19. 

Dominant -negative C/ebp disrupts mitotic clonal 
expansion and differentiation of 
3T3-L1 preadipocytes . 

Zhang JW, Tang QQ, Vinson C, Lane MD* 

Department of Biological Chemistry, Johns Hopkins 
University School of Medicine, 
Baltimore, MD 21205, USA- 
Hormonal induction of growth-arrested 3T3-L1 
preadipocytes rapidly activates 

expression of CCAAT/ enhancer -binding protein (C/EBP) 
beta. Acquisition of 
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DNA-binding activity by C/EBPbeta, however, is delayed 
until the cells 

synchronously enter the S phase of mitotic clonal 
expansion (MCE) . After MCE, 

C/EBPbeta activates expression of C/EBPalpha and 
peroxisome 

prolif erator-activated receptor gamma, which then 
transcriptionally activate 

genes that give rise to the adipocyte phenotype, A- 
C/EBP, which possesses a 

leucine zipper but lacks functional DNA-binding and 
transactivation domains, 

forms stable inactive heterodimers with C/EBPbeta in 
vitro. Infection of 3T3-L1 

preadipocytes with an adenovirus A-C/EBP expression 
vector interferes with 

C/EBPbeta function after induction of differentiation. 
A-C/EBP inhibited events 

associated with hormone -induced entry of S -phase of the 
cell cycle, including 

the turnover of p27/Kipl, a key cycl in- dependent kinase 
inhibitor, expression of 

cyclin A and cycl in- dependent kinase 2, DNA 
replication, MCE, and, subsequently, 
adipogenesis - Although A-C/EBP blocked cell 
proliferation associated with MCE, 
it did not inhibit normal proliferation of 3T3-L1 
preadipocytes , 

Immunof luofescent staining of C/EBPbeta revealed that 
A-C/EBP prevented the 

normal punctate nuclear staining of centromeres, an 
indicator of C/EBPbeta 

binding to C/EBP regulatory elements in centromeric 
satellite DNA. The 

inhibitory effects of A-C/EBP appear to be due 
primarily to interference with 

nuclear import of C/EBPbeta caused by obscuring its 
nuclear localization signal. 

These findings show that both MCE and adipogenesis are 
dependent on C/BBPbeta. 

PMID: 14688407 (PubMed - indexed for MEDLINE] 
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1: Blood. 2000 Dec 1 ; 96 (12) : 3939-47 , 

AML-l/ETO fusion protein is a dominant negative 

inhibitor of transcriptional 

repression by the promyelocytic leukemia zinc finger 
protein. 

Melnick A, Carlile GW, McConnell MJ, Polinger A, 
Hiebert SW, Licht JD. 

Department of Medicine, The Derald H. Ruttenberg Cancer 
Center, Mount Sinai 

School of Medicine, New York, NY 10029, USA. 

The AML'l/ETO fusion protein, created by the (8; 21) 
translocation in M2-type 

acute myelogenous leukemia (aml) , is a dominant 
repressive form of AML-1. This 

effect is due to the ability of the ETO portion of the 
protein to recruit 

co-repressors to promoters of AML-l target genes. The 
t(ll;17) (q21;q23) -associated acute promyelocytic 
leukemia creates the 

promyelocytic leukemia zinc finger PLZPt/RAR alpha 
fusion protein and, in a 

similar manner, inhibits RAR alpha target gene 
expression and myeloid 

differentiation. PLZF is expressed in hematopoietic 
progenitors and functions as 

a growth suppressor by repressing cyclin A2 and other 
targets- ETO is a 

corepressor for PLZF and potentiates transcriptional 
repression by linking PLZF 

to a histone deacetylase- containing complex. In 
transiently transfected cells 

and in a cell line derived from a patient with t(8;21) 
leukemia, PLZF and 

AML-l/ETO formed a tight complex:. In transient assays, 
AML-l/ETO blocked 

transcriptional repression by PLZF, even at 
substoichiometric levels relative to 

PLZF. This effect was dependent on the presence of* the 
ETO zinc finger domain, 
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which recruits corepressors , and could not be rescued 
by overexpression of 

co-repressors that normally enhance PLZF repression. 
7^L-1/ET0 also excluded 

PLZF from the nuclear matrix and reduced its ability to 
bind to its cognate 

DNA-binding site. Finally, ETO interacted with PLZF/RAR 
alpha and enhanced its 

ability to repress through the RARE. These data show a 
link in the 

transcriptional pathways of M2 and M3 leukemia. (Blood, 
2000;96:393'9-3947) 

PMID; 11090081 [PubMed - indexed for MEDLINE] 



2: Mol Cell Biol. 1998 Jan; 18 (l) : 322 -33 . 

The t(8;21) fusion product, AML-l-ETO, associates with 
C/EBP - alpha , inhibits 

C/EBP-alpha-dependent transcription, and blocks 
granulocytic differentiation, 

Westendorf JJ, Yamamoto CVL, Lenny N, Downing JR, 
Selsted ME, Hiebert SW. 

Department of Biochemistry, Vanderbilt University 
School of Medicine, Nashville, 
Tennessee 37232, USA. 

AML-IB is a hematopoietic transcription factor that is 
functionally inactivated ' 

by multiple chromosomal translocations in human acute 
myeloblastic and B-cell 

lymphocytic leukemias. The t (8;21) {q22;q22) 
translocation replaces the C 

terminus, including the transactivation domain of AML- 
IB, with ETO, a nuclear 

protein of unknown function. We previously showed that 
AML-l-ETO is a dominant 

inhibitor of AML- IB-dependent transcriptional 
activation.' Here we demonstrate 
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; I that AML-l-ETO also inhibits C/EBP- alpha- dependent 
i activation of the myeloid 

I cell-specific, rat defensin NP-3 promoter- AML-IB bound 
! the core enhancer motifs 

! I present in the NP-3 promoter and activated 
! I transcription approximately sixfold. 

I j Similarly, C/EBP-alpha bound NP-3 promoter sequences 
i and activated transcription 

= approximately sixfold. Coexpression of C/EBP-alpha with 
I AML-IB or its family 

I members, AML-2 and murine AML-3, synergistically 
i activated the NP-3 promoter up 

I to 60-fold. The t(8;21) product, AML-l-ETO, repressed 
I AML-IB -dependent 

i activation of NP-3 and completely inhibited C/EBP- 
I alpha- dependent activity as 

I well as the synergistic activation. In contrast, the 
i inv(16) product, which 

\ \ indirectly targets AML family members by fusing their 
5 I heterodimeiric DNA binding 

! I partner, CBF-beta, to the myosin heavy chain, inhibited 
j j AML-IB but not 

i i C/EBP-alpha activation or the synergistic activation. 

• j ! AML-l-ETO and C/EBP-alpha 

I j were coimmxinoprecipitated and thus physically interact 

! in vivo. Deletion mutants 
I j demonstrated that the C terminus of ETC was required 

I for AML-l-ETO-mediated 
repression of the synergistic activation but not for 
j association with 

I C/EBP-alpha. Finally, overexpression of AML-l-ETO in 
j myeloid progenitor cells 
' : prevented granulocyte colony- stimulating factor- induced 
I differentiation. Thus, 

! AML-l-ETO may contribute to leukemogenesis by 
i specifically inhibiting 

C/EBP-alpha- and AML -IB -dependent activation of myeloid 
j promoters and blocking 
' differentiation. 

j PMID; 9418B79 [PubMed - indexed for MEDLINE] 
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